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© Television system for the interactive distribution of selectable video presentations. 



© A method for selectively distributing video pre- 
sentations via a television network from a central 
location to individual remote terminals, comprising 
the steps of: 

initiating a telephone call from one of said remote 
terminals to establish a telephone line connection 
with said central location; 

upon establishing said connection, transmitting a 
transmission path identification from said terminal to 
the central location by means of the telephone line 
connection, said transmission path identification 
identifying a particular transmission path in said net- 
work for transmitting video information from said 



central location to the remote terminal; 

transmitting from said remote terminal to said 
central location, via said telephone line connection, a 
selection for a particular video presentation; 

retrieving video data related to the selected 
presentation at said centra! location, encoding the 
video data with an address associated with the ter- 
minal and with said transmission path identification; 
and 

transmitting the encoded data from the central 
location to the remote terminal over said particular 
transmission path. The invention also relates to a 
system to implement the method. 
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TELEVISION SYSTEM FOR THE INTERACTIVE DISTRIBUTION OF SELECTABLE VIDEO PRESENTATIONS 



Back ground Of The Invention 

The present invention is generally directed to 
systems for selectively distributing video presenta- 
tions to viewers and more particularly concerned 
with systems for enabling viewers to interactively 
select still frame video images and accompanying 
audio to be distributed to them over a television 
system such as a cable network. 

A still frame television distribution system of 
the type to which the present invention applies is 
disclosed, for example, in U.S. Patent No. 
4,734,764. Such a system is particularly suited for 
interactive video services such as home shopping, 
financial transactions, education and the like. Gen- 
erally speaking, in this type of system a viewer 
sends an indication to a central location describing 
a video presentation which he desires to receive, 
e.g. houses being offered for sale by a real estate 
service. Video frames which show the available 
houses are individually retrieved from a suitable 
video storage medium, and each frame is encoded 
with an address. Other viewers can simultaneously 
request other presentations available on the sys- 
tem. All of the addressed frames selected by the 
various viewers are multiplexed onto a transmission 
medium, such as the trunk cable of a cable televi- 
sion system, and transmitted at the standard televi- 
sion frame rate, e.g. 30 frames per second under 
the NTSC standard, over a channel associated with 
the video presentation service. Frame stores are 
positioned at various locations along the length of 
the transmission medium, and each is provided 
with a unique address. The transmission path along 
which the video signals travel from the central 
location to the frame stores is referred to as a 
primary transmission path. When a video frame is 
encoded with the address of a particular frame 
store, that frame store retrieves the frame from the 
primary path, stores it in a memory, and then 
continually retransmits the stored frame at the stan- 
dard television frame rate along a secondary path 
located between the frame store and the viewer's 
television receiver. In the embodiment disclosed in 
the '764 patent, this secondary path can comprise 
a distribution cable which branches from the trunk 
cable, and/or a drop cable which branches from the 
distribution cable to an individual viewer's home. 
The transmission of the frame along the secondary 
path can be on the same channel as the primary 
path, or a different channel. The continually trans- 
mitted frame appears as a still frame on the view- 
er's receiver. When the viewer desires to see the 
next frame in the presentation, a signal 'is sent to 
the central location over the telephone line, and 



this frame is retrieved, encoded with the address of 
the viewer's frame store, and transmitted over the 
primary path to be displayed in the same manner. 
The system disclosed in the '764 patent pro- 

5 vides a practical approach which enables the selec- 
tive distribution of. video presentations to be imple- 
mented in a conventional television system having 
a finite number of available channels. Unlike other 
distribution systems which rely upon dedicated 

to transmission paths or transmission channels for 
individual subscribers, a system as disclosed in the 
'764 patent requires as little as one channel on the 
television system to provide selective distribution to 
all viewers. If the television system has sufficient 

rs capacity, it is possible to employ a first channel or 
limited number of channels for transmission over 
the primary path, and a different channel common 
to all viewers for transmission over the secondary 
paths. 

20 It is desirable to build upon the fundamental 

principles disclosed in the '764 patent in a manner 
which increases the functionality, and hence the 
effectiveness, of such a system. For example, it is 
desirable to increase the capacity of the system in 

25 a manner which increases the efficiency with which 
transmission network resources are utilized. It is 
also desirable to reduce the likelihood that viewer 
contention problems could arise as the number of 
viewers having access to the system increases. 

30 Accordingly, it is a general objective of the 

present invention to provide a novel distribution 
system which utilizes the capacity of a television 
system, particularly a cable system, in an eco- 
nomic fashion, and thereby minimizes contention 

35 problems as the number of viewers in the system 
increases. Along these lines, it is a more specific 
objective of the present invention to provide a 
distribution system which allows the expansion of 
services in an economic fashion and provides the 

40 viewer with greater and easier access to the avail- 
able video presentations, while at the same time 
ensuring the p/ivacy of presentations selected by 
the viewer. To this end, it is an objective of the 
invention to provide a novel distribution system in 

as which various types of presentations can be spe- 
cifically directed to certain viewers. It is a further 
objective to provide a distribution system that is 
easy to install at the viewer location. 
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Brief Statement of the Invention 

In one aspect of the invention, these objectives 
are attained by using the telephone network to 
establish a two-way communication path between 
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the viewer's location and the central location. In- 
formation pertaining to the viewer, as well as com- 
mands related to the viewer's selections for pre- 
sentations and other data, are transmitted to the 
central location from a terminal at the viewer's site 5 
by means of a telephone connection. This same 
telephone connection is used to transmit audio 
information from the central location to the viewer's 
terminal, where it is combined with video informa- 
tion transmitted over another medium to form a io 
presentation that is reproduced for the viewer. 

In another aspect of the invention, commands 
and data are transmitted from the central location 
to the viewers' terminals through the video trans- 
mission medium. These commands and data in- t$ 
crease the functionality of the terminal and in- 
crease the services that can be provided through 
the interactive system. 

Other more specific features of the present 
invention which enable it to accomplish the fore- 20 
going objectives are explained in greater detail with 
reference to a specific embodiment of an inter- 
active television system illustrated in the accom- 
panying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a schematic representation of an. 30 
interactive television system implemented in accor- 
dance with the present invention; 

Figure 2 is a block diagram illustrating the 
presentation system in the interactive television 
network; 3S 

Figure 3 is a more detailed block diagram of 
the audio subsystem; 

Figure 4 is a more detailed block diagram of 
the video subsystem; 

Figure 5 is a detailed block diagram of a 40 
user terminal; and 

Figure 6 is a chart illustrating the relationship 
of the tasks which are handled within the system 
controller. 
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DESCRIPTION OF THE ILLUSTRATED EMBODI- 
MENTS 



In the following discussion of the illustrated so 
embodiment, reference is made to the implementa- 
tion of the interactive system in a cable television 
network, to facilitate an understanding of the princi- 
ples of the invention and its manner of operation. It 
will be appreciated, however, that the system can ss 
be implemented in television networks which use 
other forms of transmission media, and is not limit- 
ed to cable networks alone. 



The structural arrangement of the disclosed 
interactive television system will first be described 
with reference to the general mode of operation of 
the system. Specific features of the system will 
then be described by means of a more detailed 
discussion of the operation of the system. 

Structural Arrangement 

A general overview of an interactive television 
system incorporating the principles of the present 
invention is illustrated in Figure 1. In operation, a 
viewer sends instructions to a presentation system 
10 at a central location to identify one or more 
presentations that are desired to be viewed. These 
instructions are transmitted from the viewer's re- 
mote location to the central location by means of 
an existing wire or fiber optic telephone network 
12. For example, the instructions might be trans- 
mitted as touch tones which the user generates by 
depressing buttons of the keypad on his telephone 
set. More preferably, however, the instructions are 
generated within a user terminal 14 located at the 
viewer's home, and transmitted over the telephone 
network as DTMF tones. For ease of use, the 
terminal 14 is preferably controlled by means of a 
remote control unit 16 which transmits instructions 
to the terminal 14 via infrared signals. 

The presentation system 10 processes the in- 
coming requests from the viewers and retrieves 
video frames and accompanying audio associated 
with the presentations desired by the various view- 
ers. Each frame is encoded with an address iden- 
tifying the viewer for whom it is intended, and all of 
the selected video frames are assembled into a 
video signal that is transmitted to the viewers. The 
presentation system 10 basically comprises two 
main subsystems, an audio subsystem 18 and a 
video subsystem 20. The servicing of the incoming 
requests and assembly of requested frames into a 
video signal by these two subsystems is carried 
out under the management of- a system controller 
22. 

Once the various requested frames have been 
assembled into a video signal, this signal is trans- 
mitted over a trunk line 24 or via microwave signals 
to one or more CATV hubs 26. These transmis- 
sions can take place on one channel or over mul- 
tiple channels. At the CATV hub, the video signal is 
retransmitted on a trunk cable 28 over a television 
channel associated with the interactive service. If 
the channel used to transmit the video presenta- 
tions to the hub 26 is different from that used to 
distribute the presentations to the viewers, the 
CATV hub 26 can include a frame gate 30 which 
switches the frames onto appropriate respective 
paths and channels in accordance with the loca- 
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Q f the viewers who have requested them. For 
t,0n ^nie the frame gate could switch the incoming 
9 ^?s among multiple primary paths which could 
'nmorise separate trunk lines 28 as shown in Fig- 
e 1 Alternatively, or in addition, the frame gate 
30 could distribute the incoming signals among 
multiple channels on the same trunk. 

Nodes 32 are located along each of the trunk 
abies 28 At each node a distribution cable 34 is 
connected to the trunk cable. The distribution cable 
carries the video signals on all channels within the 
cable television network from the trunk cable to 
drop lines 35 which feed into individual viewers' 
homes. The drop lines 35 are connected to the 
user terminals 14 within the respective homes. 

When a viewer activates the terminal 14 to 
vie w a video presentation, the user terminal 14 is 
tuned to a channel associated with the interactive 
television network, e.g. channel 33. The user termi- 
nal searches the frames transmitted over that chan- 
nel for those which are encoded with its particular 
address, and stores each such frame, one at a 
time, in a frame store. The stored frame is contin- 
ually retransmitted from the terminal 14 to the 
viewer's television receiver 36 for display as a still 
frame. When the next frame in a desired presenta- 
tion reaches the user terminal, it replaces the pre- 
ceding frame in the frame store and is then dis- 
played. 

' A more detailed block diagram of the presenta- 
tion system 10 is illustrated in Figure 2. The audio 
subsystem comprises a number of DAS (Digital 
Audio System) control units 38, and the video 
subsystem includes a number of DVS (Digital Vid- 
eo System) control units 40. Each of the control 
units 38 and 40 communicates with the system 
controller 22 by means of a local area network 
(LAN), for example a SCSI bus 42. All of the 
control units also communicate with a disk storage 
system 44 by means of the LAN. The disk storage 
system 44 stores digitized information for the var- 
ious video presentations, that are available by 
means of the interactive network, including the 
audio that accompanies each presentation. Prefer- 
ably, the digitized video information is stored in a 
compressed form. As illustrated in Figure 2, a 
single disk storage system 44 is shared by all of 
the DAS control units 38 and the DVS control units 
40. If desired, however, separate disk storage sys- 
tems could be respectively associated with the 
audio subsystem and the video subsystem. 

The disk storage system 44 includes a mul- 
tiported controller 45 having a number of ports 
respectively connected to the DAS and DVS con- 
trol units. The controller 45 also has a number of 
ports respectively connected to a plurality of disk 
drives 46. The controller receives disk control com- 
mands, such as read and write data for example, 



from the DAS and DVS control units via the LAN, 
and sends stored data from the disks to the control 
units. 

A DAS control unit is illustrated in block dia- 
s gram form in Figure 3. Referring thereto, each 
control unit includes a plurality of audio boards 48 
having a number of telephone line interfaces. In the 
illustrated example, each audio board is connected 
to four telephone lines. The audio boards are ca- 
10 pable to detecting incoming calls and touch tones 
transmitted over the "telephone line. The boards are 
provided with D/A converters, to enable digitized 
audio messages retrieved from the system 44 to 
be replayed as analog audio to a user via the 
is telephone lines. In addition, each audio board can 
include an A/D converter per line interface, to 
digitize voice messages received on the telephone 
lines for storage in the disk storage system. 

The DAS control unit 38 includes an interface 
20 50 for the disk storage system. This interface en- 
ables the digitized audio messages to be stored in 
the storage system and retrieved therefrom. The 
DAS control unit also include an interface 52 for 
communicating with the system controller 22 over 
25 the LAN. This interface enables control messages 
to be transmitted between the system controller 22 
and the DAS control unit 38. 

A local controller, e.g. a microprocessor, in the 
DAS control unit 38 scans the telephone line cir- 
30 cuits and reports line events, such as line ringmg 
and the receipt of touch tones, to the system 
controller 22. In operation, the local controller 54 
scans each idle line interface circuit and detects 
incoming calls. When an incoming call is detected, 
as a message is sent to the system controller 22 via 
the interface 52. The controller 54 also scans each 
active line to detect the presence of touch tones, 
and sends messages to the system controller 22 
when predetermined tones are received. In re- 
40 sponse to commands from the system controller 
22, the local controller 54 controls each of the 
interface circuits within the audio boards 48 to 
answer calls, retrieve audio messages from the 
disk subsystem and play them on designated lines, 
45 select idle lines and dial specified telephone num- 
bers, transmit tones on the lines and disconnect a 
line when a viewing session has been concluded. 

if desired, the DAS control unit can be pro- 
vided with a serial communications port 56 to en- 
so able communications to be carried out with a re- 
mote terminal for diagnostic and testing purposes. 
For example, the remote terminal might instruct 
one of the audio boards 48 to dial out on a number 
that causes a connection to be made to another 
55 one of the boards. Test signals can then be trans- 
mitted between the two boards to test the operating 
quality of the telephone portion of the system. 

Referring again to Figure 2. each of the DVS 
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control units 40 receives compressed, digitized vid- 
eo information stored in the disk storage system 
44, expands it and converts it into a video signal. In 
addition, the DVS control units insert appropriate 
address and control information into the vertical 
blanking interval of each frame to be transmitted. 
The DVS control unit can also insert text which is 
to be overlaid upon a selected image. Once the 
video frame has been composed within the DVS 
control unit, it is supplied to a picture multiplexer 
58. 

The picture multiplexer 58 has video input 
ports 60 which receive the video signals from the 
DVS control units 40 over video lines 61. The 
multiplexer has multiple output ports 62 corre- 
sponding to the number of transmission paths. 
Preferably, each of the input and output ports com- 
prises an RGB video port. 

Associated with the picture multiplexer 58 is a 
controller 64 containing a command/status register 
for each DVS control unit 40. The DVS control units 
communicate with the controller 64 over control 
lines 66 to provide information which identifies the 
transmission path for the video frame from that 
control unit, an indication of whether the frame is to 
be transmitted in a field or frame mode, and the 
input port number where the frame appears. This 
information is written into the command/status reg- 
ister associated with the DVS control unit. 

The controller 64 arbitrates among all of the 
input ports at which a video signal has been pre-" 
sented for transmission. Each such input port is 
serviced in turn, by selecting an output port based 
upon the identification of the transmission path in 
the command register, and activating an electronic 
switch within the multiplexer 58 to gate the input 
port to the selected output port at the start of the 
vertical interval of the next field. In this regard, 
master timing information for synchronizing the 
transmission of all of the video frames at the re- 
spective input ports is provided by a master sync 
signal generator 68. This generator produces hori- 
zontal and vertical interval pulse signals which are 
supplied to the controller 64 for the picture mul- 
tiplexer and to each of the DVS control units 40. 
These pulses are used to control the timing with 
which video frames are presented to the input ports 
of the picture multiplexer and switched to its output 
ports to thereby ensure that a continuous, synchro- 
nized video signal appears at each output port at a 
standard television frame rate, e.g. 30 frames per 
second in the NTSC format. 

Once the transmission of a video frame has 
been completed, the controller places an appro- 
priate status bit in the command/status register for 
the DVS control unit from which the frame origi- 
nated, to thereby provide an indication that the 
multiplexer is ready to receive the next frame from 



the control unit. 

The video signals present at the output ports of 
the picture multiplexer 58, which are in RGB for- 
mat, are applied to respective NTSC composite 
5 video encoders 70. Each of these encoders re- 
ceives synchronizing signals from the master signal 
generator 68, including a reference color subcar- 
rier, as well as horizontal and video synchronizing 
signals. The RGB video signals are converted to. 
/o NTSC composite video signals, and applied to re- 
spective TV channel modulators 72. The modula- 
tors have audio input ports which receive back- 
ground music that is to accompany the video pre- 
sentations. The modulated output signals from the 
15 modulators are coupled to a suitable transmission 
facility for dissemination to the viewers. This facility 
can be a coaxial or fiber optic cable, a broadcast 
transmitter, or a microwave channel for distribution 
to individual receivers, a CATV hub or a satellite for 
20 DBS broadcasts. 

If desired, the presentation system can be pro- 
vided with a signal monitoring subsystem 74 to 
detect faults within the video processor and the 
picture multiplexer. The signal monitoring sub- 
25 system includes a multiplexing switch 76 having 
plural inputs respectively connected to the output 
ports of the modulators 72. A video signal measur- 
ing unit 78 receives the multiplexed signal from the 
switch 76. This unit measures various video signal 
30 parameters, such as signal levej, synchronization 
timing, and the like. In addition, it can be provided 
with a suitable means to detect and decode the 
addresses inserted in the vertical blanking intervals 
of the frames, as well as any control and informa- 
35 tion data which has been inserted into any scan 
line of a field or a frame. 

The results measured by the signal measure- 
ment unit 78 are supplied to a control unit 80 which 
monitors the results and sends an alarm message 
40 to the system controller 22 whenever. a measure- 
ment is not within nominal operating limits. The 
control unit 80, in response to commands from the 
system controller 22, also activates the multiplexing 
switch 76 to capture video signals destined for - 
45 specific addresses. 

The structure of the DVS control units 40 is 
illustrated in -greater detail in the block diagram of 
Figure 4. Referring thereto, the control unit includes 
a pair of interfaces 82 and 84 for respectively 
so communicating with the system controller 22 and 
the disk storage system 44 over the local area 
network. The control unit also includes multiple 
video processors 86, two of which are shown in the 
implementation of Figure 4. The basic functions of 
55 the video processor are to decompress a com- 
pressed image file that is received from the disk 
storage system, and to convert the decompressed 
image into an analog video signal by means of an 
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internal D/A converter. In addition, the video pro- 
cessor 86 superimposes on the video image text 
information as supplied from the system controller 
22 the retrieved image file, or both. The converted 
and decompressed video signal from the video 
processor is supplied to the picture multiplexer 58 
over a video line 61. 

Associated with each video processor 86 is an 
image cache 88 for storing the video images prior 
to and/or during processing. For example, a com- 
pressed image file received from the disk storage 
system 44- through the interface 84 can be loaded 
into the image cache 88 associated with a particu- 
lar video processor 86. When the processor is 
ready to process the loaded image it can retrieve it 
from the cache, decompress it and add any text 
strings that are appropriate. In addition, the address 
for the video frame is inserted in the frame's verti- 
cal blanking interval. These activities are carried 
out under the direction of a local controller 94 
which communicates with the other components of 
the DVS control unit by means of a local bus 92. 
After the video processor has completed these 
tasks, it can store the processed frame in the 
cache 88 and send a signal to the multiplexer 
controller 64 through an interface 90 to indicate 
that it has a video frame ready to be transmitted. 
Subsequently, when the controller returns a com- 
mand over, the control line 66 that it is ready to 
receive the frame, the video processor retrieves the 
frame from the cache, converts it from a digital to 
an analog signal,' and supplies it to the multiplexer 
over, its video line 61. The timing of these oper- 
ations is controlled by the synchronizing pulses 
from the master sync signal generator 68. With this 
arrangement of caches for each video processor, 
subsequent images can be retrieved and decom- 
pressed in the video processor boards while pre- 
viously processed images are queued for a time 
slot in the output transmission medium. 

To enable the video subsystem to be tested, a 
digitizer 96 can be associated with each video 
processor and its image caches. Each digitizer 
receives an analog video frame from one of the 
NTSC encoders 70 and converts it into a digital 
video frame. This frame is stored in a portion of the 
image cache 88. The local controller 94 can per- 
form a bit-by-bit comparison of the frame from the 
digitizer 96 with the processed frame previously 
stored in another area of the cache by the video 
processor 86. The results of this comparison pro- 
vide an indication of the quality of operation of the 
D/A portion of the video processor, the multiplexer 
58 and the NTSC encoder 70. 

After the DVS control unit has supplied the 
analog video signal to the picture multiplexer 58, 
the signal is converted into an NTSC format signal 
in one of the encoders 70, modulated onto an 



appropriate channel frequency and transmitted to 
the user terminals 14 by means of an appropriate 
transmission facility, such as a trunk cable. The 
structure of the user terminal is illustrated in Figure 
5 5. Referring thereto, the input line to the viewer's 
home, such as a drop cable 35, is connected to a 
signal splitter 98. One output terminal of the splitter 
is connected to any user accessories, such as a 
video cassette recorder, and thence to the viewer's 

w TV receiver by means of a control switch 100. 
During normal viewing, the control switch 100 is in 
the position shown in Figure 5, where the TV is 
directly connected to the input cable. 

The other output terminal of the splitter 98 is 

75 connected to a channel tuner 102. This tuner is 
adjusted to a particular television channel asso- 
ciated with the interactive service, e.g. channel 33. 
The adjustment of the tuner to this channel is 
carried out by means of a control signal from a 

20 controller 104. 

The tuner passes only the signal at the des- 
ignated channel for the service to which it is cur- 
rently tuned. This signal comprises the sequence 
of decompressed and addressed video frames as- 

25 sembled in the picture multiplexer 58, as well as 
the background audio signal that has been com- 
bined with the video signal. The signal carried on 
the designated channel is applied to a video de- 
modulator 106, which separates the background 

30 audio signal from the video- information. The back- 
ground audio signal is applied to a muting circuit 
108. Under control of the controller 104, the muting 
circuit 108 selectively blocks the background audio 
signal or passes it along to an audio processing 

35 circuit 110. 

The video information from the video de- 
modulator. 106 is presented to a video control cir- 
cuit 112. This control circuit is supplied with data 
from the controller 104. In part, this data contains 

40 the address of the viewer. In response to this 
information, the video control circuit detects data 
which is encoded in the vertical blanking interval of 
each frame and determines whether any frame 
carries the specific address supplied by the con- 

45 troller 104. If that address is detected in the vertical 
blanking interval of a frame, the frame is gated to a 
frame store 1 1 4. The video frame stored within the 
frame store 1 14 is continually read out of the frame 
store and applied to a modulator 1 1 6 at the stan- 

50 dard television frame rate. If locally generated 
graphics are to be displayed with the frame, they 
are generated in a graphics generator 118 under 
instructions from the controller 104, and included 
with the information stored in the frame store 114. 

55 The user terminal includes telephone jacks 120 

for the receipt of additional information transmitted 
over the telephone lines. Included with this addi- 
tional information can be audio signals that are 
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specific to the frame to be displayed, such as a 
description of a house being shown on the TV 
screen. The audio information is retrieved from the 
incoming signal in a telephone interface circuit 122, 
and supplied to the audio processing circuit 110.' 
The audio processing circuit 110 combines the 
audio signal from the telephone lines with the back- 
ground signal, and presents the combined signal to 
the modulator 116. The audio processing circuit 
can be provided with a volume control switch 124 
to enable the viewer to control the level of the 
background audio relative to the specific audio 
signal. 

If the user terminal is to be located at a place 
where it is not convenient to connect it to a tele- 
phone line, the telephone jacks 120 can be re- 
placed with a wireless transmission system similar 
to that employed in cordless telephones. 

When the user desires to view a selected pre- 
sentation, he enters appropriate commands into the 
controller 104. Those commands can be entered 
by depressing appropriate alpha-numeric keys on 
the remote control unit 16, which sends corre- 
sponding infrared signals to the user terminal. 
These signals are received in an infrared receiver 
126 and forwarded to the controller. When the user 
has indicated a desire to view a presentation, the 
controller actuates the control switch 100 to con- 
nect the TV receiver to the modulator 116. In this 
condition, the receiver reproduces the frame which 
has been stored in the frame store 114, along with 
the audio signal supplied from the audio process- 
ing circuit 110. More specifically, the stored frame 
is repetitively read out of the frame store 1 14 at the 
standard television rate, e.g. 30 frames per second, 
and applied to the TV receiver to be displayed as a 
still frame. That still frame is continuously dis- 
played until a new frame containing the viewer's 
address is received over the cable. When this 
occurs, the new frame replaces the previously dis- 
played frame in the frame store 114, and is con- 
tinuously displayed as a new still frame. 
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Operation 

Further specific features of the present inven- 
tion will now be described with reference to the 
operation of the system illustrated in Figures 1-5. 
The functions which take place within the system 
controller during the operation of the system are 
further illustrated in the task chart of Figure 6. 

To initiate a viewing session, the viewer ac- 
tivates the user terminal 14 by depressing appro- 
priate keys on the remote terminal 16. Such a 
result may be accomplished, for example, by de- 
pressing an on/off switch on the remote control. In 
addition, or more preferably in lieu of depressing 
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the on/off switch, the viewer depresses keys which 
identify the particular type of presentation that is 
desired to be initially viewed. For example, if the 
interactive television system provides a "Yellow 
Pages" type of directory service, the viewer might 
activate his user terminal by pressing the "Y" key 
on the remote control unit. In response to this key 
activation, the controller 104 within the user termi- 
nal actuates the switch 100 to connect the receiver 
to the terminal. This action causes a generic wel- 
come screen, which is addressed to all terminals in 
an idle mode, to be displayed on the viewer's 
receiver. At this time, the terminal also sends pulse 
or DTMF control signals, depending upon the type 
of telephone service available, to the telephone 
interface unit 122. These control signals identify 
the telephone number of the presentation system 
10 associated with the interactive television net- 
work. The telephone interface 122 causes the tele- 
phone number of the presentation system to be 
dialed. 

Upon receipt of a ringing signal at one of the • 
audio boards 48 within the audio subsystem of the 
presentation system, a signal is provided to the 
local controller 54 within the subsystem to indicate 
that the system is being called. The local controller 
54 in turn sends a signal to the system controller 
22 via the interface 52. This signal is detected by 
means of a line handler task 1HT within the system 
controller and forwarded to a session distributer 
task SDT*(Fig U re 6). Preferably, each DAS control 
unit 38 has a line handler task associated with it. In 
response to the detection of the ringing signal, the 
session distributer task initiates a navigation ses- 
sion task NST. Such a navigation session task is 
opened for each active viewing session that is 
being carried on within the presentation system. 

Upon being opened, the navigation session 
task sends a command to the line handler task to 
instruct the associated DAS control unit 38 to an- 
swer the incoming call and respond with an appro- 
priate phrase which indicates to the viewer that he 
has accessed the interactive system. The naviga- 
tion session task can then wait for the viewer to 
send identifying information through appropriate 
actuation of the keys on his remote control unit, 
which are transmitted to the presentation system 
as DTMF tones. More preferably, however, the 
identifying information is previously stored within 
the controller 104 of the user terminal. In this 
situation, the navigation session task instructs the 
DAS control unit to answer the call and to transmit 
a tone to the user terminal which signals that the 
presentation system has answered the call. In re- 
sponse to the receipt of this tone, the user terminal 
sends a sequence of tones to the presentation 
system which identify its address, the key presses 
which the viewer used to activate the system, for 
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axample "Y". and a transmission path identifica- 

t,0 ° The transmission path identification is encoded 
in the vertical blanking interval of the welcome 
screen that is transmitted to all terminals in the idle 
mode and displayed when the viewer first accesses 
the system. It uniquely, identifies the particular ca- 
ble trunk 28 to which the user terminal is con- 
nected and, in a multi-channel service, the televi- 
sion channel to which the terminal is tuned at the 
time that access is made and the welcome screen 
is captured. This information is retrieved from the 
captured frame and sent back to the presentation 
system 10 by means of the telephone connection. 
Upon receipt of this information, the presentation 
system can transmit an audio message to the 
viewer to prompt him to enter a personal ID or a 
password. Once the viewer enters this information 
through his remote control unit, he is logged onto 
the system. 

As an alternative to sending a tone from the 
presentation system 10 to the user terminal 14 
upon receipt of a ringing signal, the user terminal 
can wait a predetermined period of time after dial- 
ing the system and then automatically transmit the 
address, key presses and transmission path ID. 

To facilitate the use of the telephone lines for 
the transmission of the audio portions of presenta- 
tions, audio processing can be carried out within 
the user terminal. To this end, when the initial 
handshaking routines are being carried out be- 
tween the terminal and the presentation system 
during the log-on process, the presentation system 
can send a predetermined sequence of tones 
through the. telephone lines which are received at 
the user terminal. The telephone interface circuit 
122 of the user terminal can detect the level and 
frequency response of its particular connection, 
and use the detected results to adjust the gain of 
the audio receiving circuits accordingly. For exam- 
ple, in a simple implementation of this concept, a 
tone can be transmitted from the presentation sys- 
tem with a predetermined amplitude. The ampli- 
tude of the received tone is measured at the user 
terminal. If it falls below a threshold value, a switch 
can be activated to boost the amplification of the 
audio circuits. 

Once the logging and initiation procedure has 
been completed, the navigation session task se- 
lects and opens a viewing session with a video 
display task VDT (Figure 6), which communicates 
with a DVS control unit 40. The video display task 
is supplied with the user terminal address and the 
transmission path ID for the session. If the channel 
specified by the transmission path ID is operating 
at full capacity, and if transmission capacity is 
available on an alternate channel, the video display 
task can send a control message to the user termi- 



nal to instruct it to tune to an alternate channel. 
These instructions can be transmitted over the tele- 
phone line as DTMF tones, and supplied to the 
controller 104 from the telephone interface 122. 

5 More preferably, they are transmitted to the termi- 
nal. as data encoded in the vertical blanking interval 
of the next frame addressed to the terminal. At the 
terminal this data is separated from the frame, 
decoded in the video control circuit 112 and sup- 

/o plied to the controller 104. In response to these 
instructions, the controller 104 causes the tuner 
102 to be set to the newly designated alternate 
channel. An acknowledgement of this change can 
be sent to the system controller via the telephone 

is lines. 

The navigation session task also selects and 
opens an application task APPL which is deter- 
mined by the key presses that the user made to 
activate the system or by an identification transmit- 

20 ted to the presentation system during the log-on 
procedure. For example, if the viewer depresses 
the "Y" key to activate the system, the system 
controller can be programmed to associate this key 
press with the "Yellow Pages" type of directory 

25 database, and would therefore open this application 
for the session. To this end, the navigation session 
task can examine a user profile stored in a 
database 130 to select a pathway for an opening 
presentation in accordance with, previously indi- 

30 cated user preferences stored for that terminal. 
Other activation keypresses can be associated with 
the terminal and used to open other predefined 
databases at the start of a viewing session. With 
this approach, every viewer in a household can be 

os provided with a different pathway that is deter- 
mined by the initial keypresses used to activate the 
system to thereby receive an opening presentation 
of choice. 

If no predefined key is activated at the time of 

40 log-on, an opening pathway can also be associated 
with the user terminal to cause a particular pre- 
sentation database to be opened when the system 
is first accessed from that terminal. If no pathway is 
associated with a particular terminal, the navigation 

45 session task might cause a general menu screen to 
be transmitted- to the viewer's terminal over the 
transmission path designated in the transmission 
path ID. The viewer can then select one of the 
available choices from the menu, and when this 

50 selection is transmitted to the presentation system 
the appropriate application would be opened. 

Once an application APPL has been opened, it 
takes over control of the session and the navigation 
session task reverts to a suspended state to await 

55 requests from the application. Basically, the naviga- 
tion session task functions as a server to the ap- 
plication during this time, making requests to the 
other tasks as necessary. When an application has 
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been completed and terminates, the navigation 
session task resumes control of the viewing ses- 
sion. 

The navigation session task selects a starting 
node in the opened application database which is 
determined by the key presses that the viewer 
. used to initiate the session "or by the viewer's 
personal pathway. This node in the database iden- 
tifies the initial image which is to be presented to 
the viewer as part of the video presentation. A start 
command is then issued to the video display task. 
In response, the video display task causes one of 
the DVS control units to retrieve an image file 
associated with the selected node from the disk 
storage system 44, decompress the retrieved in- 
formation to produce a video frame, encode the 
video frame with the user's address, and present it 
to the multiplexer 58 to be transmitted to the user 
terminal to begin a viewing session. 

Once the viewing session has begun, the navi- 
gation session task or the application provides a list 
of valid key press combinations to the line handler 
task for the associated DAS control unit and re- 
quests that key press associated tones be ac- 
cepted from the viewer until a valid match is re- 
ceived or a time out occurs. These valid key press 
combinations identify the various choices that are 
available to the viewer for the video frame that is 
currently being displayed on his receiver. For ex- 
ample, if the directory service- has been selected 
by the viewer, the first frame in that service may 
be a listing of the topics available for the viewer* 
reviews. The valid key press combinations in this 
situation would be the codes associated with each 
of the available selections. In addition to the viewer 
selection key presses, other key press combina- 
tions can be recognized as valid input. For exam- 
ple, certain key press combinations can be re- 
served for specific, user requests, such as pause, 
resume, repeat a frame or skip to the last frame in 
an active segment. To enable an experienced user 
to bypass a sequence of menu screens, certain 
key press combinations can be recognized as user 
requests to navigate directly to specific nodes in 
the current presentation database or a new 
database. 

!n this regard, certain touch tone sequences 
are transmitted over the telephone lines and inter- 
preted as alphanumeric and punctuation charac- 
ters. With this capability, the user is provided with 
a larger range of selections to choose from at any 
one time. It also provides the ability to send text 
messages to the presentation system over the tele- 
phone lines at the same time as audio information 
is being received from the presentation system. 
Such a capability may be useful in an electronic 
mail context, for example, where the view can send 
a message to the presentation system to be stored 



in the disk storage system. Other views accessing 
the interactive system can subsequently retrieve 
messages for them which have been stored in the 
system. 

5 To this end. the navigation session task can 

send a control message to another user's terminal 
to activate a message indicator, such as a light. 
This indicator alerts the user to access the system 
in order to retrieve a stored message. Alternatively, 
w the controller 104 within the other viewer's terminal 
could be instructed to display characters on the 
viewer's receiver when the viewer turns it on, to 
indicate that a message has been stored. For ex- 
ample, this function might be performed by setting 
is a bit in the memory of the terminal of the viewer 
for whom the message is intended. This instruction 
is most preferably sent to the terminal by means of 
data in the vertical blanking interval of a frame 
transmitted to the terminal. 
20 Preferably, the alpha-numeric and punctuation 

characters are encoded in the form of two pairs of 
tones for transmission via the telephone lines. In 
conventional DTMF signalling, the numbers and 
symbols present on a telephone keypad are each 
25 transmitted as a dual-frequency tone. For example, 
the number "1" is represented by a tone com- 
prised of the frequencies 697Hz and 1209Hz. and 
the star symbol """ is represented by a tone at the 
frequencies 852Hz and 1477Hz. A total of seven 
30 different frequencies are utilized in pairs to transmit 
the ten numbers and two symbols on a conven- 
tional telephone keypad. 

To transmit alphabetic characters over the tele- 
phone lines as well as the conventional numbers 
35 and symbols, these seven frequencies and an 
eighth, normally unused, frequency are employed. 
The eighth frequency can have a value of 1633Hz. 
for example. This additional frequency is used only 
for the transmission of characters that are not typi- 
40 cally transmitted via DTMF signalling. To indicate 
the transmission of an alphabetic character, the 
first tone in a pair of tones which identify the letter 
can include this eighth frequency as a component 
thereof. For example, the letter "A" can be trans- 
45 mitted as a first tone comprised of the frequencies 
697Hz and 1633Hz and a second tone comprised 
of the frequencies 697Hz and 1 209Hz. Every other 
letter can similarly be comprised of a first tone 
which includes the eighth frequency in combination 
so with one of the seven conventionally employed 
frequencies, followed by a second tone comprised 
of any two of the eight available frequencies. Along 
the same lines, other non-conventional characters, 
such as punctuation and spaces, can be transmit- 
55 ted from the user terminal in an unambiguous 
fashion by generating a unique pair of dual-fre- 
quency tones upon the depression of a single key 
on the remote control keypad. 
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t« facilitate the entry of messages .nto the 
m The navigation session task can send con- 
57 nnals to the user terminal to enable and 
r - r0 ' I 9 local echoing of viewer input. Preferably 
control signals are transmitted in the vertical 
1 a king n ervais of frames addressed to the term,- 
Trhese control signals cause the character gen- 
naL tnr i is to be actuated so that each key press 
**Z by the viewer is displayed on the viewer's 
^ Preferably, the remote control unit 16 -s 
^^ed with appropriate keys that enable the 
ewer to specify the location of a cursor on the 
crreen Alternatively, the system controller 22 can 
,end a command to the user terminal to indicate 
W pos.tion at which locally generated characters 
are to be positioned on the screen. 

Each presentation database file stored in the 
disk system 44 contains nodes. Every node is 
linked to other nodes via one or more branching 
oaths which are selected by the applicat.on APPL 
in response to viewer input. The record for each 
node within the database file contains a navigation 
part a video display segment part and an audio 
segment part. The navigation part contains node 
descriptions and branching information for valid 
user key press combinations. The audio segmen 
part consists of either or both of an informational 
audio part. e.g. a description of the item displayed 
on the viewer's screen, and an instructional audio 
part such as help messages for the viewer. The 
video display segment part contains a number of 
picture steps. Each picture step includes a number 
which specifies the location of an image file in the 
storage system, and a time code which enables the 
DVS control unit to determine when each frame in 
a segment is to be transmitted to a user terminal. 

As noted previously, each of the still frame 
images is stored in a compressed format in the 
disk storage system 44 as part of an image file. 
Each image file contains information pertain.ng to 
one compressed frame of video. If the video frame 
includes textual and/or graphic information, the 
frame is not compressed with this informat.on 
therein. Rather, to improve the resolution of the 
decompressed image, textual and graphic informa- 
tion is first removed from the frame, and only the 
pictorial information, i.e.. the background picture 
minus the text, is compressed. The text and graph- 
ics information is stored as a separate item of 
information in the image file. 

in addition, the image file can be stored with 
instructions pertaining to the manner in which tne 
stored video image is to be decompressed. More 
particularly, compressed images can be decom- 
pressed with different resolution factors that de- 
pend upon the content of the image. If an image 
has very low contrast, it can be decompressed 
using a low resolution algorithm. However, images 



with a greater degree of contrast, or those which 
include text or graphics, may require a more so- 
phisticated decompression algorithm. The decom- 
pression instructions stored as part of the -mage 
5 file can be supplied to the DVS control unit with the 

retrieved image data, to instruct the control unit on . 
the type of decompression algorithm that is to be 
employed for that particular frame. These instruc- 
tions might simply be an indication that the .mage 
,o contains text or graphics, for example, wh.ch would 
cause the DVS control unit to select a higher 
resolution decompression algorithm. After the video 
image is decompressed within the DVS control 
unit, the text string and graphics are generated or 
;s reconstructed in response to instructions stored in 
the image file, and overlayed on the .mage to . 
reconstruct the original frame. 

in certain types of presentations which employ 
textual information, some of the information may be 
20 fixed while other information can be variable For 
example, in a real estate listing service, each frame 
may contain three types of information: an .mage 
of the house, its address, and the current price. 
Since the address remains fixed, it is stored as a 
25 text string in the image file for that videc .frame. 
However, since the price may vary over time, it is 
not stored as part of the image file in the storage 
system 44. Rather, this information can eb sepa- 
rately stored as part of the picture step for exanv 
30 pie in the database.1 30 associated with the system 
' controller. When the frame is to be presented to 
the viewer, the compressed pictorial informat.on 
and the fixed text are retrieved from the disk stor- 
■ age system and presented to the appropriate DVS 
35 control unit 40. In addition, the variable data is 
supplied to the DVS control unit by the system 
controller. This variable data is also overlayed on 
the video image, which is then transmitted to the 

viewer. . »u_ 

«, When processing a video display segment, he 

presentation system can selectively suppress ;Jt» 
Instructional audio portion, or the informational 
audio portion of an audio segment part. These 
suppressions can be made in dependence upon 
„ whether the user has already been presented w th 
this particular audio segment. This capability pre- 
vents annoyance of viewers by constantly present- 
ing them with repetitious informat.on. In addmoa 
the presentation system can indicate whether the 
so background music should be on or off tor any 
particular video segment. This instructs can be 
• sent to the controller 104 within a user terminal via 
, h9 telephone lines or by means of the vertical 
blanking interval in a video frame, for appropriate 
5S control of the muting circuit 108 with.n the user 

term During a typical viewing session, the viewer is 
connected to the presentation system 10. through 
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his user terminal 14. by means of a single tele- 
phone line. In some types of services it may be 
des.rable to connect the viewer to a third party as 
well. For example, if the viewer determines that he 
would like to obtain more information about a 
house being displayed as part of a real estate 
service, he may wish to speak with a real estate 
agent. The audio boards 48 in the DAS control 
units 38 can provide such a function while a view- 
mg session is taking place. More particularly 
through the actuation of one or more keys on his 
remote control unit 16, the viewer can send a 
command to the presentation system that he would 
ike to speak to the real estate agent responsible 
for the particular house being displayed. In re- 
sponse to this command, the system controller 22 
can retrieve the telephone number of the agent 
which might be stored as part of the picture step' 
for example. An instruction is then sent to one of 
the line handler tasks to dial the real estate agent's 
number on a different telephone line. This latter 
telephone line is then bridged to the telephone line 
connected to the viewer, within the OAS control 
unit. The viewer can speak to the agent over his 
telephone handset, while remaining connected to 
line PreSentat ' 0n System 22 over a sjn 9 J e outgoing 

Alternatively, it is possible to automatically ter- 
minate the viewing session at the time the connec- 
ts ,s made with a third party. In this implementa- 
tion, the call to the third party does not originate 
from the presentation system 10. Rather, after the 
third party's number has been retrieved from the 
disk storage system 44 or the database 130 it is 
transmitted to the user terminal 14 along with a 
command to dial that number. In response the 
controller 104 in the user terminal 14 causes the 
telephone interface circuit 122 to terminate the call 
to the presentation system 10 and to dial the 
number of the third party. The viewer is then able 
to speak with the third party by means of a direct 
connection from his telephone set. 

As noted previously, the address of the user 
terminal is transmitted from the terminal to the 
presentation system, along with -the transmission 
path ID, during the initial log-on process This ad- 
dress is specific to the terminal and is preferably 
stored in a non-volatile memory associated with the 
controller 104 of the terminal. This address is also 
applied to the video control circuit 112 for use in 
selecting transmitted frames designated for that 
terminal. In addition to the unique address asso- 
ciated with the terminal, the video control circuit 
112 can be provided with a group address that 
pertains to a number of terminals. This capability is 
desirable for certain types of presentations that are 
provided to more than one viewer at a time. For 
example, if an interactive game is to be played by 



multiple players, it is preferable to send each frame 
to all players at once, rather than repeat the frame 
with different addresses for the various players 
Similarly, in an educational network, certain types 
5 of presentations may be presented to groups of 
v.ewers. rather than individual viewers These 
groups can be classified by professions, for exam- 
ple, so that one presentation can be transmitted for 
doctors, another for teachers, a third for business 
10 managers, and so on. 

Preferably, the group address can be dynam- 
. .caliy changed. To this end, the group address 
associated with a particular presentation, for exam- 
ple a game, is transmitted from the presentation 
ts system to the user terminals for which it is in- 
tended via the DAS control units and the telephone 
lines, or via the vertical blanking interval of trans- 
mitted video frames. The address is received in the 
controller 104 of the terminal and supplied to the 
20 video control circuit 1 1 2. 

The group address can replace the terminal 
specific address stored within the video control 
circuit. More preferably, however, the group ad- 
dress is employed in addition to the terminal spe- 
25 cific address. Therefore, individual frames which 
are intended for a particular terminal only can be 
received at that terminal, as well as frames that are 
addressed to a group of viewers. Furthermore a 
control signal can.be transmitted from the pre- 
30 sentat.on system to each of the -individual user 
terminals to indicate whether the terminal should • 
be responsive to its unique address, the group - 
address or both. Thus, while the terminal is inactive 
't might be instructed to respond to a particular 
35 group address with which all idle frames are en- 
coded, whereas while it is active it can ignore this - 
group address and respond only to frames with its 
unique address. 

The unique terminal address that is stored 
*o within each user terminal can also be used- to * 
provide a customized presentation when a viewer ' 
first accesses the system. For example, if a par- 3 
ticular viewer only subscribes to a single service * 
for example a real estate listing service, this fact 
«5 can be stored along with the viewer's terminal 
address in the system controller database 130 
When the viewer accesses the system, the initial 
screen that is transmitted to him can be one that is 
specific for real estate only. Similarly, vfewers sub- 
so scribing to other services can be programmed to 
receive specific respective initial screens. 

As is apparent from the foregoing, the vertical 
blanking interval of the video frames is used to 
transmit data, such as an address and control 
55 signals, from the presentation system to the user 
terminal. This capability can be employed to en- 
able the interactive system to transmit other types 
of data from the presentation system to the user 
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terminal as well. In one context this ability can be 
used as an enhancement to the video presentation 
system. In the context of a real estate listing ser- 
vice, for example, a data file listing the available 
houses with their addresses and a brief description 
could be downloaded from the presentation system 
to a buffer 132 in the user terminal. This down- 
loaded data could then be supplied to a conven- 
tional printer attached to the user terminal via a 
data I/O port 134, to provide a printout to the 
viewer. Alternatively, a personal computer could be 
connected to the user terminal port 134 to directly 
receive the data transmitted via the vertical blan- 
king interval of the video frames. 

If a large amount of data is to be transmitted, it 
may be appropriate to use the horizontal lines in an 
entire video field or frame, rather than just the lines 
in the vertical blanking intervals of a number of 
successive frames. 

As a further enhancement to the system, pro- 
gram data could be downloaded from the presenta- 
tion system to the microprocessor within the local 
controller of the user terminal. With this capability it 
becomes possible to change the functionality of the 
user terminal in accordance with a particular ser- 
vice requirement. For example, a user may desire 
to play along with a televised game show. In this 
example, at the start of a viewing session a set of 
specific instructions are downloaded to the micro- 
processor of the user terminal, by means of video 
frames transmitted over the channel associated 
with the interactive network. The group address 
described previously can be used to download the 
same set of instructions to a number of terminals. 
Once the instructions have been downloaded, the 
terminal remains connected to the receiver through 
the switch 100, and the tuner 102 is tuned to the 
channel on which the game show is being tele- 
vised. As the game is being televised, new data 
such as scores and correct answers can be down- 
loaded to the individual terminals to allow the view- 
ers to interact with the game being televised, by 
way of their terminals. Furthermore, the user's ter- 
minal can be requested, by means of commands in 
the vertical blanking intervals of transmitted frames, 
to upload information regarding the viewer's 
progress for further processing. The uploaded in- 
formation, which is transmitted by way of the tele- 
phone lines, can identify the viewer by name, and a 
high score for a particular viewing session. 

in the foregoing examples, the data is transmit- 
ted to the user terminals in an on-line mode, i.e. it 
is transmitted to the terminal while the viewer is 
connected to the presentation system via the tele- 
phone lines for interactive control of a presentation. 
It is also possible to transmit data to the terminals 
in an off-line mode. To this end. instructions could 
be sent to all terminals in the vertical blanking 



interval of a program transmitted over a normal 
network channel. For example, it may be desirable 
to provide all viewers who are watching a particular 
commercial with a coupon for a discount on the 
5 product being advertised. The vertical blanking in- 
tervals of the frames for the commercial can be 
encoded with instructions pertaining to the distribu- 
tion of the coupons. In one embodiment, the user 
terminal might have a printer integral therewith or 

iq connected thereto, and the instructions can control 
the printer, via the controller 104, to print the cou- 
pon at that time or at a later time. If desired, the 
controller 104 can be commanded, via data en- 
coded in the vertical blanking interval of the frames 

;s for the commercial, to display a message instruct- 
ing the viewer to press a certain key if he desires 
to receive a coupon. The controller can be further 
commanded to await the activation of that key 
before causing the printer to print the coupon. 

20 Alternatively, the instructions might command 

the controller 104 to dial the system controller 22 
or another controller at a later time and transmit 
information identifying the viewer, so that a coupon 
can be mailed to the viewer. 

25 The ability to transmit data from the presenta- 

tion system to the user terminal further enhances 
the system for use in connection with other ser- 
vices. For example, this ability can be used for 
closed captioning and other types of teletext ser- 

30 vices. In addition, the ability to send data to a user 
terminal and transmit data to the presentation sys- 
tem allows certain types of diagnostics to be imple- 
mented. For example, upon request from the pre- 
sentation system, the user terminal can execute a 

35 number of internal routines which verify the perfor- 
mance of the terminal. When a fault is detected, 
this information can be transmitted to the presenta- 
tion system, for possible correction prior to the 
time that the subscriber requires use of the sys- 

40 tern. 

This diagnostic capability can also be extended 
to test the performance of the cable system or 
other transmission medium. Various parameters 
such as signal-to-noise, differential phase and gain, 

45 and the like can be measured within the user 
terminal and the results thereof transmitted to the 
presentation system. 

Similarly, the user terminal can be employed 
for image error detection. More particularly, during 

so transmission an error could cause a portion of an 
image to be missing. The user terminal can be 
provided with the capability to detect such an error 
and inform the presentation system of it. In one 
implementation, the terminal can be equipped with 

55 a positive feedback mechanism, so that every time 
an image is received and detected to be proper an 
acknowledgment is transmitted to the presentation 
system. With this approach the presentation sys- 
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tem is apprised of any missing or erroneous 
frames, and retransmits them automatically, in an 
alternative implementation, the terminal can trans- 
mit an error message to the presentation system 
only when it detects a fault in a received frame. 
This latter approach does not enable missing 
frames to be identified, but reduces the amount of 
data traffic on the telephone lines. 

As described previously, various types of pe- 
ripheral devices, such as a personal computer and 
a printer, can be connected to the user terminal 
through its data port 134. In this regard, it may be 
desirable to attach a memory unit, such as a CD 
ROM, to store fixed information at the user termi- 
nal. The data stored in the ROM might be acces- 
sed directly by the controller 104. or by an external 
computer connected to the I/O port 134. Such fixed 
information might be employed with an interactive 
game, for example. When the viewer- accesses the 
system to play the game, the system controller can 
download variable data pertaining to the game, for 
use by the central controller of the terminal. In 
addition, it can send a command to the controller 
104 to retrieve the fixed information from the local 
memory unit, such as a pattern to be displayed on 
the screen. The ability to store some of the data at 
the remote location of the receiver decreases the 
amount of data that must be transmitted over the 
interactive network for a particular service, thereby 
decreasing the demand on system capacity. * 

Thus far, the illustrated embodiment of the 
present invention has been described in the con- 
text of a one-to-one association between the viewer 
and the user terminal. There may be situations in 
which a single user terminal is shared by a number 
of viewers at different respective locations. For 
example, in a multiple dwelling unit such as an 
apartment building, one user terminal can be lo- 
cated in the building and all of the tenants in the 
building can have their receivers connected to re- 
ceive its output In this situation the viewers would 
not be at the, same location as the user terminal 
and therefore would not be able to use the terminal 
to send commands and selections to the presenta- 
tion system 10. Rather, the connection between the 
viewer and the presentation system would be es- 
tablished by means of the viewer's telephone hand- 
set. The use of DTMF signals to transmit informa- 
tion between the viewer- and the presentation sys- 
tem facilitates this mode of operation, i.e.. either a 
terminal or a handset can be used to transmit 
commands. 

To initiate a viewing session in this latter mode 
of operation, the viewer tunes his receiver to the 
channel associated, with the interactive network, 
e.g. channel 33, and dials a telephone number for 
the network on his telephone. The incoming call is 
received at one of the audio boards 48 in a DAS 



control unit 38. and the system controller 22 
causes the control unit to respond with a welcome 
message retrieved from the disk storage system 44 
and to request the viewer to enter appropriate 
s identifying information. This information, such as a 
password, is entered by the viewer using the 
keypad on his telephone set. In response to this 
information, the system controller determines the 
viewer's terminal address from a viewer profile 
>o stored in the database 130. and sends an appro- 
pnate opening frame to the terminal to be dis- 
played on the viewer's receiver. In addition the 
system controller instructs the DAS control unit 38 
to dial the user terminal over a second telephone 
'5 line, to establish a telephone line connection with 
the user terminal. With this arrangement, therefore 
the v.ewer sends selections to the system control- 
ler over one telephone line, and the system control- 
ler communicates with the terminal over a second 
20 line. 

It will be appreciated that, in this implementa- 
tion, the v,ewer cannot send alpha-numeric char- 
acters to the presentation system. Rather he is 
limited to the ten numbers and two symbols on a 
25 telephone keypad to transmit instructions and in- 
formation to the controller 22. In some instances 
however, it may be desirable to have the viewer 
transmit alpha-numeric information. For example 
an interactive game may require the user to enter 
30 letters of the alphabet in response to questions In 
this situation, the system controller can be instruct- 
ed to interpret conventional DTMF tones as ai- 
_ phabetic characters. More particularly, as part of 
the initial log-on procedure the system controller 
35 determines that the viewer is connected via a tele- 
phone handset, rather than a user terminal. Subse- 
quently, if the valid keypresses that it expects to 
receive in response to an inquiry are letters of the 
alphabet, it can determine that certain numerical 
40 inputs correspond to valid letter combinations. 
Since each of the keys for the numbers 2 through 
9 on a telephone keypad has three letters asso- 
c.ated with it. these letters can be identified by the 
numbers entered by the user. To illustrate, if the 
45 answer to a question requires the viewer to enter 
the word "HELP", the system controller would in- 
terpret the numerical sequence "4357" as a correct 
answer. Once the answer has been entered the 
system controller can then respond to subsequent 
so key presses in the normal manner, i.e. treat them 
as numerical inputs. 

From the foregoing it can be seen that the 
present invention provides an interactive television 
network offering increased functionality and user 
55 capacity. It will be appreciated by those familiar 
with this art that the present invention can be 
embodied in forms other than those specifically 
described herein. For example, in the illustrated 
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bodiment of the present invention the video 
em na l is transmitted in an analog format from the 
Presentation system to the user terminal, it is fea- ' 
P ,ble to implement the features of the present in- 
vention in a television system in which the video 
signal is transmitted as digital information. In this 
context, the DVS control unit would not include 
Cigital-to-analog converters for converting the de- 
compressed video images into an analog signal. 
Rather, digitized video frames would be presented 
to the multiplexer for transmission via the appro- 
priate medium. In this case, the user terminal can 
be provided with a digital-to-analog converter to 
convert stored frames into analog video signals for 
presentation to the television receivers. Of course, 
where the receiver has the ability to process digital 
video information, such a converter would be un- 
necessary. 

Further along these lines, it is possible to trans- 
mit the video information to the user terminal while 
it is still in a compressed format. Such an embodi- 
ment would further increase the capacity of the 
system, since the video data is effectively transmit- 
ted at a higher frame rate. In this case, the func- 
tions of a DVS control unit would be implemented 
within the remotely located user terminal, rather 
than at the centrally located presentation system. 
The various algorithms for decompressing the 
transmitted data could be stored in the memory of 
the controller 104, or in a separate memory such 
as the ROM unit described previously. 

Similarly, the foregoing description of the inter- 
active television network was presented in the con- 
text of handling video information on a frame-by- 
frame basis. However, it will be appreciated that 
the video information can be stored, processed and 
transmitted on a field (1/2 frame) basis as well. For 
example, it is possible to store the images in the 
disk storage system as compressed video fields. 
After a field has been decompressed in a DVS 
control unit, it can be extrapolated into a video 
frame, using conventional processing techniques, 
for transmission over the cable network. Alter- 
natively, only the individuaf field can be transmit- 
ted, and then extrapolated into a video frame at the 
user terminal. This latter approach enables the 
capacity of the television network to be doubled, 
since 60 user terminals can be addressed per 
second, rather than 30 per second in the frame 
mode. In this embodiment, different algorithms for 
extrapolating the transmitted field into a full frame 
can be employed, and the particular algorithm that 
is applicable to the transmitted field" can be down- 
loaded from the system controller 22 to the user 
terminal. 

Further, the disclosed embodiment of the in- 
vention is implemented in a one-way cable system, 
where transmissions on the cable take place in a 



downstream direction only from the presentation 
system to the remote terminal. Where two-way 
cable systems are available, it is possible to em- 
ploy the upstream transmitting capabilities of the 

5 cable system in place of a telephone connection, to 
transmit data in either an analog or digital form, 
and thereby achieve the same functionality as the 
system illustrated herein. 

It will be appreciated, therefore, that the 

io present invention can be embodied in other spe- 
cific forms ■ without departing from the spirit or 
essential characteristics thereof. The presently dis- 
ctosed embodiments are therefore considered in ail 
respects to be illustrative and not restrictive. The 

is scope of the invention is indicated by the appen- 
ded claims rather than the foregoing description, 
and all changes that come within the meaning and 
range of equivalence thereof are intended to be 
embraced therein. 

20 

Claims 

1 . An interactive television system, comprising 

25 a centrally located presentation system for trans- 
mitting video presentations via a television distribu- 
tion network over at least one channel on said 
network, where each presentation includes a plural- 
ity of individual images and an optional audio seg- 

30 ment. and a plurality of remotely located terminals 
■ for receiving the video presentations transmitted 
over said network and for transmitting information 
to said presentation system via telephone lines 
designating desired presentations to be transmit- 

35 ted, said presentation system comprising: 

a storage system for storing, in digital form individ- 
ual images and audio segments; an audio system 
for receiving the information transmitted from said 
remote terminals via the telephone lines and for 

40 retrieving audio segments from said storage sys- 
tem and transmitting said audio segments to the 
remote terminals via said telephone lines; 
a video system including means for' retrieving in- 
dividual images stored in said storage system, 

45 means for encoding each image with an address 
identifying at "least one of said terminals, and 
means for transmitting said encoded images via 
said network; and 

means responsive to the information received by 
so said audio system for controlling said audio system 
and said video system to retrieve selected audio 
segments and images, respectively, from said stor- 
age system and to transmit the retrieved segments 
and images to designated terminals; 
55 each of said remote terminals comprising: 

means for receiving television signals transmitted 
via said network; 

means for examining video images transmitted 
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over said one channel to determine whether they 
are encoded with a designated address and for 
storing individual images encoded with said des- 
ignated address; 

means for retrieving an image stored in said storing s 
means at a standard television frame rate and 
forming a continuous, still-frame, video signal; 
means for connecting said terminal to a telephone 
line; 

means for transmitting information to said presenta- io 
tion system via the telephone line in response to 
viewer commands; 

means for receiving audio segments transmitted via 
the telephone lines from said presentation system; 
and 

means for combining said continuous, still-frame, 
video signal with received audio segments to form 
a composite television signal for presentation to a 
te.ievision receiver. 

2. The interactive television system of claim 1 20 
wherein said means for transmitting information in 
each of said remote terminals includes a telephone 
interface circuit which automatically dials a tele- 
phone number associated with the presentation 
system in response to a viewer command to there- 25 
by establish a telephone connection with said pre- 
sentation system, and means responsive to the 
establishment of said telephone connection for 
transmitting, to the presentation system, a trans- 
mission path identification which identifies a par- 00 
ticular transmission path in said network for trans- 
mitting video information from said presentation 
system to the remote terminal. 

3. The interactive television system of claim 2 
wherein said transmission path identification in- 35 
eludes an indication of a particular television chan- 
nel within said network. 

4. The interactive television system of claim 2 
wherein said television distribution network com- 
prises a cable television system having plural trunk 40 
lines, and said transmission path identification in- 
cludes an indication of a particular one of said 
trunk lines to which the remote terminal is con- 
nected. 

5. The interactive television system of claim 2 45 
wherein a transmission path identification is trans- 
mitted from said presentation system to each of 

the remote terminals as data encoded in video 
images that are distributed to said terminals prior 
to the establishment of the telephone connection. 50 

6. The interactive television system of claim 2 
wherein said presentation system encodes each 
video image addressed to a terminal with the trans- 
mission path identification received from that termi- 
nal, and further including a frame gate for receiving 55 
encoded images from said presentation system 

and for directing said images along respective 
transmission paths in accordance with the trans- 



mission path identification encoded therein. 

7. The interactive television system of claim 1 
wherein said means for transmitting information j n 
each of said remote terminals includes means for 
transmitting an identification of at least one of the 
terminal and the viewer, and said presentation sys- 
tem includes means responsive to said identifica- 
tion for selecting an initial video presentation deter- 
mined by said identification for transmission to said 
terminal and display on a television receiver con- 
nected to said terminal. 

8. The interactive television system of claim 1 
wherein each of said remote terminals includes a 
tuner for tuning to different television channels 
available on said network, and said presentation 
system includes means for sending commands to 
said remote terminals to instruct the tuners in re- 
spective terminals to automatically tune to a des- 
ignated channel. 

9. The interactive television system of claim 8 
wherein said commands are transmitted to the ter- 
minals over telephone lines. 

10. The interactive television system of claim 8 
wherein said commands are transmitted to the ter- 
minals by means of data encoded in the vertical 
blanking intervals of video frames addressed to and 
transmitted to the respective terminals. 

11. The interactive television system of claim 1 
wherein said video system includes a plurality of 
video processors for retrieving respective individual 
images from said storage system and encoding the 
retrieved images with the addresses of the respec- 
tive terminals to which they are to be transmitted, 
and a multiplexer for assembling the retrieved and 
encoded images into a continuous signal that is 
transmitted to the terminals via said network. 

12. The interactive television system of claim 
1T wherein each of said video processors incfudes 
means for converting each retrieved image into 
analog video comprising at least one field of video 
information, and said multiplexer assembles the 
analog video from said processors into a continu- 
ous analog video signal. 

13. The interactive television system of claim 
1 1 wherein the individual images are stored in said 
storage system in a compressed format, and said 
video processors include means for decompressing - 

• each retrieved image. 

14. The interactive television system of claim 
13 wherein different images are decompressed in 
accordance with different respective decompres- 
sion algorithms, and wherein information identifying 
the decompression algorithm to be used for a 
particular image is stored with the image in said 
storage system and supplied to a video processor 
when that image is retrieved from the storage sys- 
tem. 

15. The interactive television system of claim 
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3 w herein some of said individual images contain 
combination of pictorial information and textual 
3 formation, and the textual information for an im- 
' n is stored in the disk storage system separated 
from the compressed pictorial information. 

16. The interactive television system of claim 

15 wherein a video processor retrieves the com- 
cressed pictorial information and related textual 
.nrormation for an image from said storage system, 
decompresses the pictorial information and over- 
fays the textual information on the decompressed 
pictorial information to form an image correspond- 
ing to at least one video field. 

17. The interactive television system of claim 

16 wherein said controlling means includes means 
for supplying supplemental textual information to 
said video processors to be overlayed on an image 
in addition to the textual information retrieved from 
said storage system. 

18. The interactive television system of claim 
13 further including an image cache associated 
with said video processors for storing compressed 
images retrieved from the storage system and for 
receiving and storing decompressed images gen- 
erated by a video processor for presentation to 
said multiplexer. 

19. The interactive television system of claim 1 
wherein said audio system includes means for dial- 
ing telephone numbers over said telephone lines 
and for bridging a remote terminal connected to 
said presentation system on one line with a tele- 
phone connected on another line. 

20. The interactive television system of claim 1 
wherein each remote terminal includes means. for 
determining whether video frames received from 
said presentation system contain errors and for 
notifying said presentation system when a received 
frame contains an error. 

21. The interactive television system of claim 

20 wherein said notifying means provides a signal 
to said presentation system via a telephone line 
each time that a video frame is received at said 
terminal. 

22. The interactive television system of claim 

21 wherein said signal indicates whether the re- 
ceived frame contains any errors. 

23. The interactive television system of claim 
20 wherein said notifying means provides a signal 
to said presentation system via a telephone line 
when a received video frame contains an error. 

24. The interactive television system of claim 1 
wherein said encoded images are transmitted via 
said network in digital form, and wherein each of 
said remote terminals includes a video processor 
for converting each stored image into an analog 
video image. 

25. The interactive television system of claim 
24 wherein said images are stored in said storage 



system in a compressed format and transmitted via 
said network in the compressed format, and 
wherein said video processors include means for 
decompressing each stored image. 
5 26. A method for selectively distributing video 

presentations via a television network from a cen- 
tral location to individual remote terminals, com- 
prising the steps of: 

initiating a telephone call from one of said remote 
iq terminals to establish a telephone line connection 
with said central location: 

upon establishing said connection, transmitting a^ 
transmission path identification from said terminal 
to the central location by means of the telephone 

rs line connection, said transmission path identifica- 
tion identifying a particular transmission path in 
said network for transmitting video information from 
said central location to the remote terminal; 
transmitting from said remote terminal to said cen- 

20 tral location, via said telephone line connection, a 
selection for a particular video presentation: 
retrieving video data related to the selected pre- 
sentation at said central location, encoding the vid- 
eo data with an address associated with the termi- 

25 nal and with said transmission path identification; 
and 

transmitting the encoded data from the central lo- 
cation to the remote terminal over said particular 
transmission path. 

30 27. The method of claim 26 further including 

the steps of transmitting non-selected video data 
from said central location to the remote terminals 
prior to the establishment of the telephone line 
connection, encoding said non-selected data with 

35 an identification of the path over which it is being 
transmitted, detecting said identification at the re- 
mote terminal at the time the telephone call is 
initiated, and transmitting the detected identification 
as said transmission path identification when the 

40 telephone line connection is established. 

28. The method of claim 26 wherein said trans- 
mission path identification includes an indication of 
a particular television channel within said network. 

29. The method of claim 26 wherein said tele- 
45 vision distribution network comprises a cable televi- 
sion system 'having plural trunk lines, and said 
transmission path identification includes an indica- 
tion of a particular one of said trunk lines to which 
the remote terminal is connected. 

so 30. The method of claim 26 wherein said tele- 

vision network includes a frame gate having plural 
output paths, and further comprising the steps of: 
transmitting the encoded video data from said cen- 
tral location to said frame gate over at least one 

55 predetermined path; 

" detecting the transmission path identification en- 
coded in the video data; and 

directing the video data to one of said output paths 

17 
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in accordance with the detected transmission path cation to the rPm n to » 

identification. P Cat,0n t0 the rerT10te terminal over said particuia 

o 1 Th£i . . . ' transmission path. 

31. The method of claim 30 wherein said plural 



20 



30 



output paths comprise different respective channels 
available on said television network. 

32. The method of claim 30 wherein said plural 
output paths comprise different physical paths in 
said television network. 

33. The method of claim 32 wherein said dif- 
ferent physical paths are different trunk lines in a 
cable television system. 

34. The method of claim 26 wherein said se- 
lections are transmitted from said remote terminal 
to said central location by means of numeric char- 
acters and alphabetic characters. 

35. The method of claim 34 wherein each 
numeric character is transmitted over said tele- 
phone line by means of singfe DTMF tone com- 
prised of a pair of predetermined frequencies, and 
each alphabetic character is transmitted by means 
of two sequential DTMF tones wherein at least the 
first tone includes a unique frequency which iden- 
tifies it as a non-numeric character. 

36. The interactive television system of claim 
26 wherein said step of transmitting said selection 25 
comprises the steps of storing information at said 
central location which associates at least one of a 
remote terminal and an individual viewer with a 
particular video presentation, transmitting an iden- 
tification of at least one of the terminal and the 
viewer from the terminal to the central location, and 
automatically retrieving said particular video pre- 
sentation in response to said identification for trans- 
mission to said terminal and display on a television 
receiver connected to said terminal. 

- 37. A method for selectively distributing video 
presentations via a television network from a cen- 
tral location to individual remote terminals, com- 
prising the steps of: 

establishing a communications connection between *o 
said central location and one of said remote termi- 
nals; 

upon establishing said connection, transmitting a 
transmission path identification from said terminal 
to the central location by means of said connection. 45 
said transmission path identification identifying a 
particular transmission path in said network for 
transmitting video information from said central lo- 
cation to the remote terminal; 

transmitting from said remote terminal to said cen- 50 
tral location, via said connection, a selection for a 
particular video presentation; 

retrieving video data related to the selected pre- 
sentation at said central location, encoding the vid- 
eo data with an address associated with the termi- S5 
nal and with said transmission path identification- 
and 

transmitting the encoded data from the central lo- 
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